United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. CONFIRMATION NO. 



10/718,157 



1 1/20/2003 



7590 



07/11/2005 



20280 

MOTOROLA INC 

600 NORTH US HIGHWAY 45 

ROOM AS437 

LIBERTYVILLE, IL 60048-5343 



Jianhua Pan 



CS23552RL 



8997 



EXAMINER 



SWERDLOW, DANIEL 



ART UNIT 



PAPER NUMBER 



2646 



DATE MAILED: 07/11/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 



Application No. 

10/718,157 


Applicant(s) 

PAN, JIANHUA 


Pvaminor 

Daniel Swerdlow 


Art Unit 

2646 





Period for Reply 
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DETAILED ACTION 
Claim Rejections - 35 USC§103 
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2 Claims 1 through 3, 8, 9, 11, 12 and 17 through 20 are rejected under 35 U.S.C 

103(a) as being unpatentable over Bourmeyster et al. (US Patent 5,680,393) in view of 

Yoshida et al. (US Patent 5,617,472). 

3. Regarding Claim 1, Bourmeyster discloses a method for suppressing background noise in 
combination with echo canceling (i.e., echo and noise control) in a hands-free mobile telephone 
(i.e., a communication device) (column 1, lines 8-12) comprising: receiving a voice signal at a 
microphone (i.e., an input to the communication device) (Fig. 3, reference 2, s(t); column 7, lines 
3-6); and performing noise suppression (Fig. 3, reference 14; column 7, lines 8-10) and echo 
cancellation (Fig. 3, reference 30, 31; column 7, lines 2-3). Therefore, Bourmeyster anticipates 
all elements of Claim 1 except determining order of noise suppression and echo canceling based 
on background noise in the signal. Yoshida discloses noise suppression based on background 
noise level determination (Fig. 5, steps S503-S508; column 2, lines 8-1 1). Yoshida further 
discloses that such an arrangement improves articulation and conserves battery power (column 6, 
lines 50-61). It would have been obvious to one skilled in the art at the time of the invention to 
apply noise suppression based on background noise level determination as taught by Yoshida to 
the method taught by Bourmeyster for the purpose of realizing the aforesaid advantages. 
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Because the combination adaptively switches between echo cancellation only (in a low noise 
condition) and echo cancellation with noise suppression (in higher noise condition), the order of 
noise suppression and echo cancellation is determined based the background noise in the signal. 

4. Regarding Claim 2, Yoshida further discloses comparing the noise level with a threshold 
and performing noise suppression when the background noise exceeds the threshold. Because 
the embodiment in Bourmeyster (i.e., Fig. 3) teaches noise suppression before echo cancellation, 
the combination performs noise suppression prior to echo cancellation when the noise level is 
above the threshold. Further, because the combination performs echo cancellation by itself when 
the noise level is below the threshold and noise suppression when the noise level is above the 
threshold, the combination performs echo cancellation prior to noise suppression when the noise 
level is below the threshold. 

5. Regarding Claim 3, Yoshida further discloses determining noise level when a recurrence 
detector determines the microphone input is a noise signal (i.e., when no desired input is 
received) (column 3, lines 45-50). 

6. Regarding Claim 8, Yoshida further discloses a noise level determination signal (Fig. 3, 
reference D2; column 3, lines 62-67) that corresponds to the indicator claimed. 

7. Regarding Claim 9, Bourmeyster discloses a hands-free mobile telephone (i.e., an 
electronic device) (column 1, lines 8-12) comprising: a microphone (Fig. 3, reference 2, s(t); 
column 7, lines 3-6) that corresponds to the audio input claimed; a loudspeaker (Fig. 3, reference 
4, r(t); column 7, lines 6-7); an inherent transceiver; a noise suppressor (Fig. 3, reference 14; 
column 7, lines 8-10) and an echo canceller (Fig. 3, reference 30, 31; column 7, lines 2-3) that 
correspond to the adaptive echo and noise control system claimed and inherently sends the 
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desired signal to the transceiver. Therefore, Bourmeyster anticipates all elements of Claim 1 
except determining order of noise suppression and echo canceling based on noise in the received 
signal. Yoshida discloses noise suppression based on background noise level determination (Fig. 
5, steps S503-S508; column 2, lines 8-11). Yoshida further discloses that such an arrangement 
improves articulation and conserves battery power (column 6, lines 50-61). It would have been 
obvious to one skilled in the art at the time of the invention to apply noise suppression based on 
background noise level determination as taught by Yoshida to the method taught by Bourmeyster 
for the purpose of realizing the aforesaid advantages. 

8. Regarding Claim 1 1, Bourmeyster further discloses the noise suppressor comprising: an 
energy component device (Fig. 1, reference 10; column 5, lines 34-38) that corresponds to the 
frequency domain converter claimed and extracts energy components for frequency bands; an 
SNR estimator (Fig. 1, reference 11; column 5, lines 50-59) that corresponds to the noise 
estimator claimed and estimates a signal to noise ratio; a gain calculator (Fig. 1, reference 12; 
column 6, lines 26-33) that corresponds to the adaptive noise suppression controller claimed and 
calculates gains for noise suppression components; a synthesis circuit (Fig. 1, reference 13; 
column 6, lines 35-40) that corresponds to the time domain converter claimed and performs an 
inverse Fourier transform; and time domain filter (Fig. 1, reference 14; column 6, lines 41-50) 
that corresponds to the multi-channel noise suppression claimed and produces the noise 
suppressed voice signal. 

9. Regarding Claim 12, Yoshida further discloses comparing the noise level with a 
threshold and performing noise suppression when the background noise exceeds the threshold. 
Because the embodiment in Bourmeyster (i.e., Fig. 3) teaches noise suppression before echo 
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cancellation, the combination performs noise suppression prior to echo cancellation when the 
noise level is above the threshold. Further, because the combination performs echo cancellation 
by itself when the noise level is below the threshold and noise suppression when the noise level 
is above the threshold, the combination performs echo cancellation prior to noise suppression 
when the noise level is below the threshold. 

10. Regarding Claim 17, Yoshida further discloses a noise level determination signal (Fig. 3, 
reference D2; column 3, lines 62-67) that corresponds to the indicator claimed. 

1 1 . Regarding Claim 1 8, Yoshida further discloses determining noise level when a recurrence 
detector determines the microphone input is a noise signal (i.e., when no desired input is 
received) (column 3, lines 45-50). 

12. Regarding Claim 19, Bourmeyster discloses a method for suppressing background noise 
in combination with echo canceling in a hands-free mobile telephone (i.e., a communication 
device) (column 1, lines 8-12) comprising: receiving a signal at a microphone (i.e., an acoustic 
signal at an input to the communication device) (Fig. 3, reference 2, s(t); column 7, lines 3-6) 
including a noisy voice signal (i.e., a speech component and a noise component) and an echo 
signal (i.e., an echo component) (column 7, lines 3-6); performing noise suppression (Fig. 3, 
reference 14; column 7, lines 8-10) and echo cancellation (Fig. 3, reference 30, 31; column 7, 
lines 2-3); and producing and transmitting a difference signal that corresponds to the desired 
signal claimed (column 7, lines 36-39). Therefore, Bourmeyster anticipates all elements of Claim 
19 except obtaining the noise component and determining order of noise suppression and echo 
canceling based on background noise in the signal. Yoshida discloses noise suppression based 
on background noise level determination (Fig. 5, steps S503-S508; column 2, lines 8-1 1) and 
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subtraction of a noise component (column 4, lines 5-59), which inherently includes obtaining the 
noise component. Yoshida further discloses that such an arrangement improves articulation and 
conserves battery power (column 6, lines 50-61). It would have been obvious to one skilled in 
the art at the time of the invention to apply noise suppression based on background noise level 
determination as taught by Yoshida to the method taught by Bourmeyster for the purpose of 
realizing the aforesaid advantages. Because the combination adaptively switches between echo 
cancellation only (in a low noise condition) and echo cancellation with noise suppression (in 
higher noise condition), the order of noise suppression and echo cancellation is determined based 
the background noise in the signal. Yoshida further discloses comparing the noise level with a 
threshold and performing noise suppression when the background noise exceeds the threshold. 
Because the embodiment in Bourmeyster (i.e., Fig. 3) teaches noise suppression before echo 
cancellation, the combination performs noise suppression prior to echo cancellation when the 
noise level is above the threshold. Further, because the combination performs echo cancellation 
by itself when the noise level is below the threshold and noise suppression when the noise level 
is above the threshold, the combination performs echo cancellation prior to noise suppression 
when the noise level is below the threshold. 

13. Regarding Claim 20, Yoshida further discloses determining noise level when a recurrence 
detector determines the microphone input is a noise signal (i.e., when no desired input is 
received) (column 3, lines 45-50). 

14. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bourmeyster 
in view of Yoshida and further in view of Liu et aL (US Patent 6,108,412). 



Application/Control Number: 10/718,157 Page 7 

Art Unit: 2646 

15. Regarding Claim 10, Bourmeyster further discloses the echo canceller comprising a 
subtractor (Fig. 3, reference 30; column 7, lines 2-3) that corresponds to the cancellation point 
claimed. Therefore, the combination makes obvious all elements except an adaptive filter, a 
least mean squares adaptation control and a doubletalk detector. Liu discloses an echo canceller 
comprising an adaptive filter, a normalized-LMS calculator and a doubletalk detector (Fig. 3, 
reference 300, 320, 330, 340; column 6, lines 16-19). Liu further discloses that such an 
arrangement provides convergence to minimal error condition and maximum removal of signal 
corruption (column 2, lines 41-45). It would have been obvious to one skilled in the art at the 
time of the invention to apply an adaptive filter, a normalized-LMS calculator and a doubletalk 
detector as taught by Liu to the method combination made obvious by Bourmeyster and Yoshida 
for the purpose of realizing the aforesaid advantages. 

Allowable Subject Matter 

16. Claims 4 through 7 and 13 through 16 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

17. The following is a statement of reasons for the indication of allowable subject matter: 

18. Regarding Claim 4, Yoshida discloses on a single threshold to determine whether noise 
suppression is performed (column 4, lines 47-59). As such, the prior art fails to disclose or fairly 
suggest a second threshold. As such, Claim 4 is allowable matter. 

19. Claims 5 through 7 are allowable matter due to dependence from Claim 4. 

20. Claim 13 is essentially similar to Claim 4 and is allowable matter for the same reasons. 
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21. Claims 14 through 16 are allowable matter due to dependence from Claim 13. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel Swerdlow whose telephone number is 571-272-753 1. The 
examiner can normally be reached on Monday through Friday between 7:30 AM and 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh H. Tran can be reached on 571-272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Daniel Swerdlow 
Examiner 
Art Unit 2646 
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7 July 2005 



